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Abstract
The effect of transcranial direct current stimulation (tDCS) over the primary motor cortex (M1) for sports 
performance remains controversial. Some studies indicated that an improvement of motor performance following 
anodal tDCS over the M1, whereas other studies presented contradictory evidence. It has been suggested that 
stimulation of not only the M1 but also that of the prefrontal cortex (PFC), a higher-order brain region, may 
influence the response to tDCS. Considering these results proposed that if M1 excitability is increased, with 
low PFC excitability, the activation of the entire hierarchical network may not be possible. We, therefore, 
hypothesized that activation of the entire motor network is more effective in improving motor performance than 
when only the M1 is activated. In this study, we investigated the effect of concurrent anodal tDCS over the M1 and 
the left dorsolateral prefrontal cortex (DLPFC) on endurance performance. In this randomized control study, eight 
healthy male athletes received three different tDCS: A) concurrent anodal tDCS over the M1 and left DLPFC, B) 
anodal tDCS over the M1 only, and C) sham stimulation. The current was applied for 10 min at intensity of 1.5 
mA. After each tDCS session, participants performed a cycling task to exhaustion at 70% of peak power output. 
We corrected and analyzed the time to exhaustion and physiological and perceptual data during the cycling task. 
Results indicated that the time to exhaustion and physiological and perceptual parameters between the three 
different stimulations were not significantly different. Our data suggest that concurrent anodal tDCS over the M1 
and left DLPFC does not improve athletes’ endurance performance. Here we describe some factors influencing 
these data, including a ceiling effect in which the motor network has already reached its activation limit. 
Furthermore, due to certain population attributes the tDCS may not affect athletes’ motor performance. Moreover, 





























































































































た15段階の主観的運動強度（Rating of perceived 
exertion: RPE）と下肢に生じる痛みについて0






















































































































M1, 次運動野 ; DLPFC, 左背外側前頭前野 ; RPE, 主観的運動強度 ; NRS, 下肢に生じる痛みの数値的
評価尺度 ; 平均値 ± 標準偏差












130 ± 11 149 ± 9 156 ± 7 162 ± 7 166 ± 9 170 ± 8
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